We examined the possibility that mice could be used in the Sereny test instead of guinea pigs or rabbits. Although the reactions in mice were more transient and not as pronounced as those in guinea pigs, mice indeed could be used to distinguish even macroscopically between virulent and avirulent shigellae. Virulent enteroinvasive Escherichia coli strains were also positive for the mouse Sereny test. We described the macroscopic and microscopic appearance of the mouse eyes. Thus, mice are recommended for use in the Sereny test, particularly when a large number of samples are to be tested.
The pathogenic potential of shigellae is associated with their ability to invade and proliferate in the epithelial cells of the colonic mucosa (1, 3) . However, humans and subhuman primates are the only natural hosts for shigellae. Efforts to find an alternative laboratory assay for shigellae were partially realized with the development of tests such as the provocation of keratoconjunctivitis in guinea pigs (Sereny test) (6, 7) .
Recent application of genetic and recombinant DNA technology to the studies on the virulence determinants of the shigellae have revealed that at least three regions on the chromosome and the gene(s) on the large 100-to 140-megadalton plasmid (4) are requited for full virulence for bacillary dysentery to be provoked. Intraepithelial invasion and proliferation require only the large plasmid (8) . Since the plasmid is required but not sufficient for a positive Sereny test, it presumably represents the requirements of bacillary dysentery more strictly and in this sense would be more suitable as the model for human bacillary dysentery than any other method testing the invasiveness. However, guinea pigs and rabbits are not suitable for genetic and molecular biological studies of the virulence detertninants because they are large and expensive and require a large space for breedihg. conventional ICR and ddN strains were highly susceptible to eye infection with Shigella cells. All mice tested (five of five)
were macroscopically positive. The conventional ddY strain was macroscopically less susceptible (four positive of five tested), and the conventional dd strain was insensitive. The conventional ddY and ddN strains gave macroscopically weak inflammatory reactions. Thus, three conventional strains, dd, ddY, and ddN, were all less suitable for this purpose than the three SPF strains. No difference in susceptibility to shigellae was observed when mice were grouped by sex and by age (within 4 to 21 weeks of age). Even retired mice after delivery could be used. The strains other than the albino strain also gave good results, but albino strains were preferable to the others for observation. We never encountered any type of infection in the left eye which was dripped with sterile saline as a control, indicating that the infection does not shift from the right to the left eye. We breeded a group of five mice in a cage and never encountered any type of infection in the left eye, indicating that no shift occurs from the infected eye of a mouse to the uninfected eye of another mouse in the same cage.
The macroscopic changes in mice eyes were those characteristic of conjunctivitis. Redness and swelling of the palpebra, hyperemic bulbar conjunctiva, and bulbopalpebral adhesion are those commonly observed in SPF mice strains. BALB/c and DDD strains most often provoked stronger conjunctivitis than the other strains. In addition, epidermal hyperemia from eyes to nose, presumably due to nasolacrimal inflammation was observed, particularly more often in DDD and ICR strains than in the others. These inflammatory changes culminated at 18 to 24 h after infection and disappeared as determined macroscopically within 3 to 7 days. No protection was detected against the second challenge with the same shigellae cells even in the infected eye of mice at 2 weeks after the initial infection.
For histopathological observation, eyes of mice, including conjunctiva and cornea, were removed at 24 and 48 h after infection, respectively, fixed in 10% buffered Formalin, and embedded in paraffin. The sections were stained with hematoxylin plus eosin, Gramn stain, and periodic acid-Schiff stain. Submucosal areas of palpebral conjunctiva and the fornix were edematously swollen, and infiltration of inflammatory cells, dominant in polymorphonuclear leukocytes, and small loci of hemorrhages were observed at 24 h after infection with Sereny-positive strains. Gram stain revealed the presence of accumulated gram-negative bacilli in the submucosal connective tissue. Degeneration with or without invasion of polymorphonuclear leukocytes and desquamation of epithelial layers of palpebral conjunctiva and fornix were found (Fig. 1) . These pathological changes were more prominent in the fornix. In the cornea, degeneration of epithelial cells and infiltration of inflammatory cells in the substantia propria, especially at 48 h after infection, were observed without clear change of corneal endothelia. Inflam- (Table 1) .
The results presented above seem to be satisfactory for our original purpose. The evidence for bacterial invasion and proliferation in epithelia, key characteristics of the virulence of shigellae (1, 3) , was provided by the fluorescent antibody technique and histopathological observations. The parallelism between the possession of the intact invasion plasmid and positive Sereny tests in mice was complete. In the past no successful results have been reported. This was presumably because previously no critical technique existed which could easily detect such a large invasion plasmid in shigellae, and a moderately virulent culture consisting of a mixture of a large number of avirulent and a small number of virulent cells might be used because in our experience, it is rather difficult to obtain by chance fully virulent broth cultures consisting only of plasmid-bearing cells (5) .
